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METHOD TO IMPROVE ]PHARMAC]g5UTICAL TABLETS HAVING A MATRIX 
OF CELLULOSE ETHER 

The invention relates to a packaged tablet, which tablet has a matrix 
5 consisting of at least SS% of a cellulose ether. ' 

Such packaged tablets are generally known and usually the package is 
intended to protect the tablets from being polluted. Other characteristics 
of packaging can be intended to conveniently remove individual tablets 

10 fiiom the package by the end users of the tablets. 

• Tablets having a matrix consisting of at least 55% of a cellxilose ether turn 
out to be vulnerable to damage of the surfece due to mechanical wear and 
tear. The problem is present from the moment in the pnjduction process 
that the tablets arc leaving the tablet compression manhiT,*^ up to the 

15 moment at which such tablets are removed frx»m the package and- 

handheld by the person in need of using the medicine in the tabtet. The 
problem is visible on conventionally packed tablets from powder in the 
bulk package of tablets, powder in bottles of tablets and powder in the 
single tablet pockets of a patient pack. The powder consists of loosened 
20 tablet mateiial due to abrasion, which is Wear of the tablets due to contact 
among the tablets or due to attrition, which is wear of the tablets due to 
contact against other material. Also, an imacceptable amount of dust 
forms during processing the tablets, for example, during pianual or 
automatic blisterir^. . i . 

25 Tablets of the defined characteristics can be prepared by diy-mixing 

processes whereby the tablets aie manufactured by direc^: compression of 
a powder mixture or by compressing a preformed granulate into a tablet 
without the use of granulation liquids. 

A known method to solve a problem of dust formation is treating the tablet 
30 surface with coatirig materials and thereby adding a layer of another 
composition to the tablets. The purpose of this invention is to reduce the 
dust formation during handling the tablets witibout using any additional 
coating materials^ 
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Testing of tablets conditioned to different himiidily conditions allowed a 
reduction in dust fonnation with decreasing relative humidi^ storage 
condition (thus decreasing moisture content)* 

5 It has now been found that there is reduced dust formation with packaged 
tablets which have a water activity of at most 0.6 and the tablets are 
packaged such as to delay moisture uptake by the tablets. Preferred are 
packaged tablets which have a water activity of at most Q.S5, but lower 
water activity, such as 0.50 or even less than 0.45, is preferred. 
10 Such packaged tablets have decreased vulnerability to abrasion and 

_ attrition. .. 

The term water activiiy is used as is known &om the thermodynamic 
concept of ajcdvily of chemical compounds. The activiiy is defined here to 

15 be measured at 25 "C and I Atmosphere. The term is a quantitative term 
descritnng the availability of water for any chemical interaction. In 
pharmaceutics it is commonly used in sorption isotherms which describe 
the relation between water content of a product and the corresponding 
relative humidity (RH) of the air in equilibrium with the product at that 

20 water content. The equilibrium RH is directly correlated to the water 
activity, that is: Water Activiiy « RH/100. M tablets having about 80% 
hydrojsypropylnttethylceUulose as matrix substance, a water activity of 0.6 
in the tablets corresponds approximately to 9.0 % w/w water content. The 
* latter water content is defined as the content of water determined by the 

25 Karl-Fischer method, implying that this water content includes, for 

example, the amount of crystal water of the ingredients of the tablet. Thus 
the invention provides for packaged tablets having less than 9 w/w % 
water content having reduced dust formalaon. 

Tablets having a matrix consisting of at least 55% of a cellulose ether are 
30 the kind of tablets with the cumbersome dust forming sur&ce if not 

treated with the inethod according to the invention. It is tiic h%h content 
of the cellulose ether and the properties of the matrix which cause the 
tablets having such a vulnerable sur^ice. Since the proUem of dust 
formation vwth tablets having a matrix consisting of a celiulose ether can 
35 also be influenced tyy the nature and amounts of other constituents, such 
artiiie iaicror binderand active in®redient,"ti5el5et^^ the ~ 

\ 
I 



I 012 24.09.2002 



present invention is pnefermbly to be applied to tablets having a matrix 
. which consists of at least 65% of the ceUulose ether and more preferrably 
of from 70 to 85 wt % of the celltdose ether. Also, a reduced amoxant of 
carbohydrate binder, such as Avicel, which is microcrystiHine cellxilose, 
5 can be problematic for untreated tablets. More specifically, for example 
less than 15% and in particular less than 10 wt % is problematic for 
untreated tablets. Tablets with carbohydrate binders are for ejcample 
cellulose (7 to 10 wt% microciystalline cellulose, such as Avicel pH 101), 
sugars, starches, amylopectin, dextrin, maltodextrin, gums and alginates, 

10 

After preparing the tablets under the suitable low water activity condition 
the water content should be maintained at reduced level by protecting the 
tablets fiom enviroiunental moisture, henc^ the recommeinded packaging 
having iiie property to delay moisture uptake by the tablets. Such 

15 packaging is weU known in the art of pharmaceutical padja^ng. The 
problem is addressed in a standard handbook sucdi as Oennaro et cd. 
Remington; The Science and Practice of Pharmacg^ 20th 6d., Publisher: 
lippincott Williams & Wxlkins; Baltimore; USA in Chapter 54: Plastic 
packaging materials, under the heading of mass transfer on page 1006. 

20 Packaging materials are available whida. protect tablets adequately from 
water vapor, providing a barrier to moisture, thereby hampering transfer 
of water towards the tablets in the package. Examples of packages having 
the property to delay moisture uptake by the tablets are containers that 
are ctosed by sealing, or blistered tablets in an alunainium sachet It is 

25 therefore another aspect of this invention to provide a patient pack 

comprising one or more tablets having a matrix consisting of at least 55% 
of a cellulose ether whereby the tablet has a water activity of at most 0.6 
and the package is such as to delay moisture uptake by the tablets. Otber 
specific examples of packaged tablets according to the invention are 

30 bottles of 75 cc made of amber glass with 38 mm closure and comprising 
a canister or sachet witih a desiccant and containing 30-50 tablets per 
bottle. Another embodiment is a capped and sealed high density 
. poftrcthylcne (HDPE) bottle with desiccant canister. The closures can be 
lindd with an inner seal consisting of pxilpboard/waajr/foil'laminate which 

35 is aifSxed to the inner cap. Packaged tablets according to iiie invention can 
also be in a can or in alxmilirixmi-aluminium blister package or in a 

I 
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normal blister package which is further provided with an[ Aclar® Sim. 
Adar is a flexible material made firom fLuorinated chlorixi^ted resins, such 
as, e.g., Aclar22®, which is a polymer from chlorotriiluoroethene and 1,1- 
difluoroethene monomers. The use of polyvinyldichloride j(PVDC) or poly- 
5 ethyleneterephtalate (PET) are useful packaging ma.terials to delay- 
moisture uptake by the tablets. 

Celltdose ethers are used as carrier in diy-mix tablets^ binder in wet- 
granulation a^iid can be used in coating techniques as fiUbdi-forrning 
polymers. Such carriers tend to retain in aquous environment other 

10 ingredients for a longer time upon absorption of water in the outer layer 
and consequently are suitable for extended release formulation. Examples 
of such carriers can be foxmd in the group of hydrosy-(lC-3C)alkyl(lC- 
3C)aIkylcelluloses, such as hydro^fymetfaylceUulose, hydrpxye«iiylcellulose 
and the preferred hydro^propyhnethylcellialose (HPMC). Othea: gel- 

15 forming carriers can be foxmd in the standard compilation of . 

phaxmaceutically acceptable carriers and excipients, the Handbook of 
Pharmaceutical Excipients (3nd edition edited by Arthur H. KLbbe; 
Published by the American Pharmaceutical Association, Washington D.C. 
and The Pharmacerutical Press, London in 2000), 

20 The cellulose ethers and the relevant theoretical views on liieir properties 
are discussed in Alderman, A., A review of cellulose ethers in hydrophilic 
matrices for oral controlled-release dosage forms. Int. J. Pharm. Tech. & 
Prod. Mfr.3 Vol 5, pages 1-9, 1984. 

» 

25 The tablets for which the present invention can be used can have a total 
weight of at most 450 mg and may have a high relative amount of the 
active ingredient gepirone HCl, e.g. 60, SO, or up to 85 mg gepirone HCI, 
over the cellulosic polymer matrix material and also over the carbohydrate 
binder. With the present invention such tablets conld still be used without 

30 imAcceptable dust formation during handling, 

I ' ; 

Sseamples I 

Tatilets having the composition as shown in Table 1 were prepared. 
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Ingredients 


20 


40 
mg 


60 
mg 


80 

mg 


Function 
1 


Gepirone HCl 


20.0 


40.0 


60.0 


80.0 


Active principle 


Hydroaypropyl 
Met±iylcelIulo8e 
(Methocel KIOOM, 
Premium) 


290.0 


290.0 


290.0 


290.0 


Drug release 
controlling pot^oner 

1 


Microcrystalline 
Cellulose CAvicel pH 
101) 


61.8 


S2.12 


31.0 


33.7 


Diluent 


Euroxide, yellow ferric 
oxide and/or red ferric 
oxide 

(E7055, E7056 or 
E7016) 


0.40 


0.08 


1.2 


3,5 


Colorant 

. 1 


Colloidal anhydrous 
silicon dioxide (cab-o- 
silM5) 


1.60 


1.60 


1.60 


1.60 


GHdaxi.t 


Magnesiiim stsarate 
NF 


1.20 


1.20 


1.20 


1.20 


Lubricant . 
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Mamtftuitaring procedure of batches of 1 60, 000 tablets exemplified for 40 

mg gqpiron^Cl and 80 mg geptoneHCi tablets 

Active pre-mixture: ' 

Transfer the colloidal silicon dioxide, NF, colorant (40 mg: Eluroxide Yellcrar 

E 7056; 60 mg: Euroadde Yellow E 7055; 80 mg: Euroxide yellow E 7055 

and Euroxide Red E 70 16), geptrone HCl powder and 20% of 

hydroxypropyl methylcellulose USP in 2 cu. Ft. planetaiy' mixer (Hobart 

mixer). Mix ingredients for IS minutes in a planetary mixer (Hobart 

Miker)* Label as *Active Pre-Mix'. 



Blend for slu^;ing 

Mill 1±ie Active Pre-Mix in a Fitzmill using a perforated plate No. 0020 at 
15 high speed, impact forward to deag^omerate lumps, if aiQr. 
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Transfer the Active Pre-Mix in a 10 cu. Ft "V-blender wipiout an I-bar, 
while passing through #12 mesh screen and transfer the balance of 80% • 
HPMC, microciystalline cellulose^ NF and 50% of magnesixxm stearate^ NP 
in the V-blender \mtiaout an I-bar. Blend ixigredients in the V-blender 
without an I bar for 24 minutes and label as ^lend for Slugging". 



Slugging j 

Compress the blend into slugs using 7/8" round flat facet tooling using a 

rotaxy Kikusui-Hercules compression machine. 



Weight: 


2250 tsm 


Hardness: 


7kp : 


Targeted thickness: 


0.255" ! 



Final Blend 

Mill the slugs in an S.S. Fitzmill with screw feeder usir^ a perforated plate 
No. 0093 at medium speed, knives forward and screw feeder setting of 3.5 
15 + 0.5- Transfer the milled mass into a 10 cu. Ft. S.S. V-blender without I- 
bar^ Screen the balance of 50% magnesixim stearate, NF through #18 
mesh and transfer also into the V-blender. Blend for 6 minutes. 



Compress tablets with a rotaiy Kikusui-Iibra compressicm machine using 
20 0.338** X 0.405" Ovoid rectangular dies. 



strength, mg 


40&60 


80 


RuiiWei$Eht.in« 


385 ± 27 


410 ±-29 


Hardness, kp 


18 ±4 


20 ±8 


Thickness, inches 


0.230 to 0.260 


0.235 to 0.265 



Testing for vulnerability of the tablets to abrasion and attrition. 

! 

Tablets of two different strengths of gepirone HCL with compositions 
acclordiag to Table 1 were conditoned for 1 week to defined relative 
_JiT;uniditlesjn.ord©r cqujKbmt^th^ 

activities. After this the tablets were tested for dust determination with the 

» 
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following metixod: 10 tablets are placed for 45 minutes ini a Securitainer of 
0 49 ^ h 58 mm and shaken using a vibrating table at 200 rpm with a 
hori2x>ntal amplitude of 45 mm. The mass loss of the tablets is determined 
by weighing. Before weighing the tablets are cleaned byvacuimx air. The 
5 water content of tablets conditioned to the various water acthdties was 
determined by adding the water content before conditJonAigj as 
detenxiined by the method according to Karl-Fischer, to the weight 
increase due to water uptake after conditioning of the tablets in the 
various relative humidities at temperature of 25 '^'C and 1: atmosphere 
10 pressure. 



Table 2: Average percentages dust formed using shaking jatble method. 



Gepirone cozitezit 
of tablet 


Water activity 


Dust formed in % 1 
w/w of tablet weight; 


Water content 
in % w/w of 
tablet weight ' 










20 xnR 


0.43 


1.65 


6.4 


20 ms 


0.60 


2.01 • 


9.0 


20 ma 


0.75 


3.42 


11.7 


80 mg 


0.43 


2.11 


4.7 


80 


0.60 


2.93 


7.2 


80 ms 


0.75 


4.33 


9.7 



The resxilts demonstrate that the vulnerability for dust foimation 
15 increases with increasing water activity in the tablets. A significant 
increase in dust Bormation occurs at water activities higher than 0.6. 

. i 
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Claims 

A packaged tablet which tablet has a matrbj; consisting of at least 55% 
of a cellulose ether, charajoterised in that the tablet hais a water activity 
5 of at most 0.6 and is packaged $uch as to delay moistjire uptake the 
tablet. • 

I 

2* The packaged tablet according to claim 1, characteris^ in that the 
tablet has a water activity of less than 0.55. > 



3- A packaged tablet, which tablet has a matrix consisting of at least 55% 
of a cellulose ether, characterised in that the tablet has a water content 
of less than 9 % w/w and is packaged such as to dela;:^ moisture uptake 
by the tablet. 

4. The packaged tablet according to any one of diaim 1-3, characterised in 
that the matrix consists of more than 65% of a cellulose ether. 



5. The packaged tablet according to claim 4. characterised in that tihe 
20 ceUulose ether is hydroxypropyl methylcellulose. ' 

6. The packaged tablet according to any one of claims 1-5, characterised 
in that the tablet comprises gepirone HCl in an amoimt in the range of 



from 20 - 85 mg. 



I 
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Abstract. 



This invention provides for a packaged tablet, which tablet has a matrix 
consisting of at least 55% of a cellulose ether, whereby th^e tablet has a 
5 water activity of atjmost 0.6 and is packaged such as to delay moisture 
uptake by the tablet in order to decrease the vulnerabiliti^ of the tablet to 
abrasion and attrition. 
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